Freeze-dried, cross-linked bovine type I collagen: analysis of properties.
This study was undertaken to assess the physical and biological properties of freeze-dried cross-linked bovine type I collagen and to assess its potential for use in the guided tissue regeneration method of treatment of periodontal disease in human adult subjects. The modulus of elasticity, swelling ratio, and biodegradation rate were investigated. The collagen sponge was implanted subdermally into Sprague-Dawley rats and a histological study carried out at 2, 7, 21, 35, and 49 days post implantation. Growth of human gingival and periodontal ligament derived fibroblasts on collagen sponge was assessed, as well as the effect of bovine collagen supernatants upon gingival and periodontal fibroblast cultures. The physical properties of the collagen sponge were consistent with good handling qualities and, therefore, it was appropriate for use at a surgical site. The histological study demonstrated a reduction in thickness of the collagen at 21 days; at 35 days there was a hazy appearance of the collagen remnants; and at 49 days the graft material had been completely replaced with fibrous tissues. The in vitro response of human gingival and periodontal fibroblasts to bovine collagen showed that, after 21 days, confluent fibroblast growth was observed around and underneath the sponge. The effect of bovine collagen supernatants upon fibroblasts demonstrated an apparent proliferative effect of the supernatant with both gingival and periodontal ligament fibroblasts. However, the non-parametric Friedman test revealed no significant differences between dilutions or time points. The overall findings provide encouraging evidence of the safety of freeze-dried cross-linked bovine collagen sponge in the surgical treatment of periodontal disease.(ABSTRACT TRUNCATED AT 250 WORDS)